4 

Searching PAJ 



laiOlAl 1 12 



(1 1) Pub 1 i cat ion number : 09-026578 
(43) Date of publication of application : 28.01.1997 



(51) Int. CI. 




G02F 1/1339 
Q09F 9/30 






(21) AppI ication number 


: 07-173802 


(71 ) App 1 i cant 


: FUJITSU LTD 




(22) Date of f i ! i ng : 


10. 07. 1995 


(72) 1 nventor : 


TASHIRO KUNIHIRO 
KOIKE YOSHIRO 
TSUYUKl TAKASHI 
OMURO KATSUFU.MI 





(54) LIQUID CRYSTAL DISPLAY PANEL AND MANUFACTURE THEREOF 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal panel manufactured by an improved drop 
ping injection method. 

SOLUTION: This panel has a first transparent 
substrate 40, a second transparent substrate 50 
opposed to the first transparent substrate 40, 
an annular seal part 60 forming a frame shape 
surrounding a display area 30a and forming a 
flat space 61 sticking the first transparent 
substrate 40 and the second substrate 50 and 
hermetically sealed between both substrates, 
granular spacers 72 dispersed in the flat space 
61 and liquid crystal sealed in the flat space 
61. The granular spacers 72 are constituted so 
as to hardly scratch oriented films 44, 50 in 
such manner that they are in non""adhss » on 
states to both of the first transparent 
substrate 40 and the second transparent 
substrate 50 and they are rolled in case of a 
precision positioning. 
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X^-- <f7i-»r;RB^BS:5^fi£-r^X^i: . 



{ nrnw 6 1 m^B^ n i * i d ^^as^c^o«v•r i. t 

B^£«?ridr°iffi<7)7 t'y^':6T6ic::?&3 :^ri*H::Si*'l-'Cfi: 

X'<--9-^^tSHSB^B5:?^fiS-f ^XS t , 
yl^*^-?^«L-tS>0, J-O, ^Sa^aCON I 

-i— 9-:h^iJcMB"a*^?ST$ix^cJiiS^ 1 ^OgaHIS^r . 
^.<._if-jj.tiC?gB«Br>^*t-4Xm i: . 
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•I^SHJIZ Q _ ^5 =; '7 Q 



[ 0 0 0 1 ] 

o TS3t $ fLfc^SH^e^-^ $.ix/c?irFiiA 
[00 02] 

[00 03] ::<:ows^»^*i-i>ii5t::fir^^>:LT. ST 
^ 0— :^^®sflS«^SiQ'^i:>-t^:T?SB^BSrtifA'ri) 

[0004] H 9 ti. tE!at<^?gT'aAJ£C::i: l)?Sa°a^ 

y\°;t^;l/C7)g3^:^S^*To 5t:*f^> (A) , ( B ) 
^-r i ^ . -(505gBflgj^ 1 0 CM LT . tg*SS^icX 
^— If 1 1 rffc^L. JlD^LT?4^::^'^-1M 1 ^rlSl^ 
i-^. im-thm^Bco^jiWi^f^i^z^ 1 1 

( C ) , ( D ) C^Ti 0 tc. gO<^^BB^ 1 2(3St L 
[0 0 0 5] <X^^X\ WIM ( E ) Cc^T ct -5 C. SSJS 

f^. I^H (G) tc^f J:^C> ::^^E(~J:oTSpEL. 
UT. iga^SISi OrlD:ofS]C^n^^^{^^TfT. [1 i 0 



t3^T^ S-Bfi^^l Oco{wS^i':?'trSO-e-:;^ 1 

WM^W.^'htTM i 6 er<T3 ( i^ill ( K ) ) . 
[0 00 6] 

xtASt^iJ: ^^SB^B^^>'^'^-/UOiJ^:^^^t2J:fLi^. W,T 

CD 1119 (B) {z^<irxoi»z. mmw^i ocr)m\^mi 

[0007]© 1 1 tm^f^W^ 1 0 ctg 

riot::, gr^it^'v^— l:o^lEr^^2 0 ^-MO. Ici^ 
M 2 0 tcBf®:o^"V^t^<?^}S D 2 1 :!??^'ai*-C ^ • ^ 
fz. ^^tijioTJi. idr^M2 0O-$B/9-'IHJ^LTL^ 

?SB%^^^^'^^/^^7:>^-^^-i3:. ?fSESb§Cc^3V^T. av%iM 
H^ic. Jf 0«I2 l^lt/iaf^M2 0;t?%y^Lrcg|5^^(cm 

O) ^SB^Bii:. MSO^s^S^l 2CMLTSTUTV^ 

CCIT. 12(^^2 0(3:, i^') ^ ^ Fgr J) 0 . PRii 
e^^^'^v ^, mz. i£[t]K2 0^0^ •^pJEb^b;^?^*® 

T$iX7t:§pm::. 7K^^-:6^Ml£^ix^C b^^^'^t^-Tv^. 
HI 14^. 2 5{i. ?EB%3(?^'firF$iX7^v:gPfiET-S)0. 

?Sa^Br$>l). MB^B^^ra?I:^{i. 7j<*:^>Mffi$^-rv^^^ 

SV'iJ^*^^^ 7>:^,^^'JfJSSfiTV^^g5{u2 STii. tS§S^ 
0\Z. W,BB<n'7'\^^)VY^^Ztjhtf^X'ht,. 'Mmb^^^'^ 

^^Mzh->x\t. mmm^zio\^x. mik(7^tsh>Lt^-> 

TL^3, SP^. ?Ka^B^?irFU7^cgP{£i:. ?i5B^B;9^'S£Sr L 
[OOOS]® 1119 (A) Tl^ ( D ) tC^f i ^ C. 

0 h ^(rmrnm. 1 2 h (rrnn^z^^ o ?tr^ . c co^mm"^ 

Mc^^Wi^zis^-^X . ^^'fti't)'^:fi(n'&^^W^2:i%^XL 

m^Bm^^^^-Mzh->xiii. immmiz^^^x . 
\\fz^'jf\izm\^%t-mvz us m.^B^-^'^^-Mt. 

[0 009] ^:zx'. ^w^xt. i^zwM^'m^.^fzm 



(4 ) 



Wlf^T 9-263 f S 



[0010] 

[0011] if^JS20%B3tt, ?Sb^b^ON I 0 

a5c?gH^B r ?^RS-r -I- XS i: , 

[0013] if il<Jl4 <7)^Bfl{i. jRb^bCON I A j; OiSv^ 

■^'t^^li L7^cf*tt;=^'^— ^-^tJcMBlzr^^lSt-r -S.XS t . 

i^^4t>:^'^-t^7^ai:?SB^Br . ^Mi^rHtfl^^^^^O^-- 
/l-^v'^m^ LXhO. K-o. ?Eb^b<7) N I o J; 0 iSv ijSS 
tCjnSt LT §. 1 ^O^B-^S^it- WTi" i> XS 

HBS:K±(C^ 2 (7)^-aja:K^fii^-^2:>-!tT{!iS-^»-tti- 

[0014] Hf*«5<50^B«{i, ?Sb^b<?)N I 0 Sv-i 

4'tc^liL;^-ffitt^'<-— ^f:H-iSr^EB^B2r®JjS:-ri.X^i: . 

;l-a!*^"ffMLTJ> - -B-O. m^BCON I Oftl'^-S^E 

(caD^LTS>i.m 1 cr,m°mw.±izmT-t^T.mt . wl 

b^bON I 0;Sv^?SMtJ]D^LTS> "9 . ±ie&«^^'< 

-^^m.WL^ei}'mT^ti^±.sE^ 1 (7>mmm^^ . ^ 
x^—f'^ms.rB^ism 1 <DmBMmiK<om7fsmMizit.tk 



■khitxa^-^h'^ -£> X^ c r ^-f h ^fiS i L7S i> 
T"S)^ . 

[0015] if*3l6«^HHi±, m¥3<r>n I .-SJ: 

4>t^»L7^^S^^;x'<— ^fiJ-«cSB^B2:?g^-r?.XgJ: , 

)VUtmjlL L T S. -s. m 1 CO^B^^ ^±CcnrF-r -i> XS ' 
t, ^^^tX'<.--9-^^SRSH^B#?STSiX7'c±iemi03§, 

T^wa-^ij-tt-r&xJifc^^-r^ttflSifc Lfci>«oT'^5 

[0016] M*3I7 ^b^b(^N I ^.i: OiSv^ 

^CJnfR-r t ^^z^*^ LT , ?4«cOX'<— 9-*i?Es% 
't'ic^W-tScLTt:^^;^^— ^^tr?EB^Ba:?»^-r^Xgfc , 

;i^*'7gn§;LTS> '9 . -i.'?. ?iJb^b<7)N I vWviiS^ 
(cjD»:LTS)^S10^HJSM±l:jirF-r-i)Xgi:> ^ 

bV3n I o^v%fajKtcipf»iLT$) 0 , ±ie^w^;3^^ 
i,zwM ^th Mzmmmmm ^ -ti-T sr $ ii7t;_hi»s« 

Miac^T'?^ai-r-i>xsi:, j^^HmRT, ±feMis 

^ 1 cn^^mm.l.f'Zm 2 <73^g3HSmi:S^a-&i:>-«:i. fc* 

l3tl)»^LT{iiS^i7-tt-r-2>X^i: ^-^-r^^iES;i: L/;:t 
COT'35-I). 

[0017] if^Sco^BJti:- ?ga^ec7)N I =,J; OiijV^ 

^<,-^^Lfzn^:7^^--^^^Beimm-hJLm.t. ' 

:^m(r)m^mP^<<zii^^X , fM$^^X'<--t'-7i-^?SB^B5r . 

m?fm^z:mtjw^(07y-)v^ifm^L-xh^ . a-^. 
y&^B^oN r * i 0 \iajEcjra®i LT $> i ffy^m 

«±Vw?i§T-roXmi: , ^B^B^ON I £ Oi^^v^icJo 
^LTS)0 , ±ISS«x^— ^:^'-Hir^B^BZ)^'?STSh.7tJi 

le^ 1 crmmm.^. ■^t,zm^^^hmz^'^mm 

^BeS^co^TK^igtcSstSc^-tr^X^h, ±fS&«t*ix 
^cm^x'^— 9-:«-«j^e^9r a^ac^ T?^ffl-r SX^h , 
#ffico*sflii*n::i5>. ^T , ±iesfatc?^a]^ ^^7-ir^^^^ 

itri'Xmt z:^-r^nis.t Ltii><7)Thi. 

[00 1 S] 

i^mzi: r>x^^ti^z-(S.^Bm^^^-<^^'^s ocommz 

r?oT. Hi r#3SLTC{HJ-ri>< mi'P. Xl£i: Y|i 



tit. SJaLTV^^o 

[00 193 ?Sa^B^*^^'^^^^3 Ois. y-~-eU7i^^7^ h 
StfS!H13t:S3 3hi:»5^^o 

[00 201 A3tiiJiI3tM 3 2 ^-Il^commi 3 4 

^ 1 (7)3iBg^lS4 0 m/m 2 COSHB*^ 5 0 h s 

[00 2 1 ] ^10®s3S«4 0(i. ;<^'^;^M4 lOS 
F5]'S;g4 3. i&f^M4 4 2:#t''i>^SfiS:T-?)'i)o 4 5 issfi 

4<7)^b*>^-:^rf^&5^'r^epT*J) 0 > x:^fS]T-s> 

(C. TFT. FU'-f 

H^w:® h^TTFT5 1 tV^^ ) . IfifS] 

2^^1-|>4i)T£t'*^« 5 3(3:i£rSjM5 2^^bV 

4. 5 2\z. mzBm{t^^<^^'^ ^ ^ v^^com^m 
[0 0 2 2] /i-aieots. micom^^m.AOh'^ 
^^mi o^?B£S4 0 hm2co3i9p.*is5 0 1 imm 
^2c7)^BIS^hco^B^(^^^^$i^7t:^l^^sra6 i 
[0 0 23] jatt^^—t^^tscJSe^BT ois. ±ieco«^ 

« /-X IJ. .) -VJ.«tJ /^W^ '7 T T _ 7 O O /TjvTS^ 7 1 

[ 0 0 2 4 1 y^C- ±i2S)3S;(75?SB^B^^^^'^-/w-** 3 1 

3 . mSit-:? 9 0 t Ki#i^3tfT^a9 1 i:fl:ffi©JIS# 
(la^i^-T) 2:fiii./CT>X'<.V^f9 2 2rlEffif 4. ^ 
£7)^- ^ 9 2 l*I{C, > ;Ui5'*iJJOS#Z L I - 4 

7 9 2(r>W.fBl 1 r7vfx, ^J(lr7'Z.^{:i^cor^' U^U^^' 
Ijg;t^fi^S<50S4S^'<— 9" 7 2 0 . 1 w t %c7)SiJ-^T a 
^T-Trl-^-ri.. ?Sb^b7 1C7)N Ij^{5 9 l-CT-ftS. 
( 0 0 2 5 3 :::iT\ N I Wlbl 1 »\ ^-"^T 

< 9 O^tS*^^ y hot* -yP CO^MI>Z^±>i>'(^ 



7i<M ( O ) €■ ^ o T ViTs i , ^'J g^S^t'-zU- 

[002 6 ] Z(^m. m^t-rJ-g OtCctO, ?Sh^b7 1 
tc. g#iSjSifSI119 1 ICJ: 0 . . 1 b^^^t 

-*r^5-iirS[B=B9 3«?aSTtcri9>J^-«^ 1 0 O-CtC-KoTK 

[0027 ] ?Sb^b7 1 tfo¥i&«*m''C t , mn 

2»Wb7 1 i^l=B&i%-tc^^t<cL7t^:fc^.i:=5r^. 

( 2 ) 9-7MmB^B?i§TXe8 1 ^:^T•5 . 

[ 0 0 2 S ] 7 b">'i?"5&^StLf^i£(^^4 4 

9 5 A^T^^ tT$>l>^ 1 <7)mBMmm.4 O . Sn^«9 6 
l^tfOTiT h 7'L' - b 9 6 a±iCig1i:T , m 1 CO^B^Sfe 
4 0 ^ jDg<: L . ^ 1 iOSB3^^4 0 <75fSj£Ts §: , ?Sa^B 
7 ICON I^^Si.DffiVAiaS, 1 0 0'Ci:-r'i>. 

[00 29] ±iex-f ;^^>"r9 2^:^KffltT. JD^$ 

Kcoa^x^-- !f^^Hjc7SB^B9 3 , ^;umi>zm\:^ti'£i^ 

{j. ( i--/!^9 5 |^fJI^;^xim-fe/l-.'*x-^B^B^^) 

fe^BZ?^^MJ« 3 0 a(?5Pl<75sE7^tCt,K*^"'i>«t 5 

[0 0 3 0] ZZX'. ^liOSB^S^4 0<5D?aKT 
s »^ ?gB^B7 1 CON I OiS^^^aJS, mUil 0 0*C 

iJfo]M4 4 c7) *>fSB^B*^'ST $ iX7'ca5{>it . 7}c:H-z?^"ffliS 

[003 1 ]® l^i^x^— T^MJcvSb^b 9 3 (a, ^i<^ 
m^nW^A 0.±.l,zmT^ttfz^ki>-W.ial ICON I jSJ: r) 

»i\^w^t,z^tzit, '^mm^'-^^-iizm^r.h . z<nfz 

s^, !15C^-rJ:3t;, micoas3^^4 0cOiS^^4 
4±t::?irF$ix^^?SB^BS9 7coA>ix:^« lii. S* -9 
• i:, ^lcOSBB««4 0*S?ah t/>^-^<75fSB^BJScO 
afi.^cr2 (iS* -2 0- ) ilJrt'-.T'l-cV-. "i'i-C 



(6) 



#,1B^9-2 6 57S 



[00 3 2 ] ( 3 ) tiL^7:^^^'-^*ti?Sem^f ^ 2 
3gsj««4 0 hru— h 9 6 aitcK-^TSaS^L 

. mi-ffz 1 1 x\ m 1 <7^mmmu4 o i:^mz^m^^^ ' 
[0 0 3 3 3 m^tmMT&mmt izx o . m^Bm9 ico 

:\t.x^-v-^ms.^u 9 3 if'm 1 (r>m^nw^A o (^m^w, 

[00 34] ^:iT. ?S#BVi§9 7 0^®5l73Z?^1S^tl7^^ 

^ i t:: J; -0 Taifc;^-<.-t^7J-ii?SB^B 9 3 t^^z 
(i. f5«^.-<.-^f^Si?RB^B9 3ii. a«>^^-^7 2^ 

[00 3 514-^. ;=^t'-t— ri1!fflLT?Sa^Bz:S£^f J: -5 

( 4 ) ^^^^xms 3 ^i-ro • W^::^^-'^^:^BBnm 

9 S ;e)^J^^^^i^"c^ 1 <omm£W,4 0 r , ^ 

^Wim,^Bmm9 s t^i^z. ( 2 o'^o t::^T%^a3-r 
[00 36] Ken: (20*0 iztT 

ii. ?aB^B?i§9 7c7)lSfa]M4 4 i,zM^h^rm^ti<^i^MX^ 
t> o T . JEh^bS 9 7 cO-TrM^^f^T -i) § o 

/cc h . fm^^-'^-V'^'^^BEmm9 si±wm^;miz% 

[00 37] 9 9 li. mM.^z<^ffl$tifzmf.:^^^-^^^ 

mi^swmThh. z.z.x\ %m^^-v-^^^m^BHm 
9 8z:m.&i,z^x'<%m'th^u. tmt^M?^?^m^^ 

[00 38] ( 5 ) ^ffi^i:5i^:Xe8 4 2:^T3. ma 
( 2 0 •'C ) T'^ai^i-L/;:-^ 1 t7j^0B^«4 Oz:M^ 
fflOOf^CAix. >*v:^TCC^V^T. mi<?O^BJS^ 
4 0 2:S?#Si:b-y (EI^T) iCCiHSL. ^2^0^ 

5 0 r 1 0 1 Az(,zm-^xm l <:0^afl^ 

1f4 0±tc^i^*^-y:TSfci-S-:bii:T. S^m-g-^^-lirr 

no. _ _ 

[00 39] (6) lfiO^^:)-ttXmS5 2:tT^. 

ioort^7)Ss?l#r^TV\ <r^f^. x^—rs^ioi 

^?t-LT. m2^^93£«5 0rmiOffiBS£«4 0tC 

(7) vrffiLx^ser^T^', 



[0040] S^lf 100 ^>t^i±^::^2&-f o ■:: i v-i 

( S ) '^miiLW-^h-tTMS 7 $:^T 3 . (2! 6 tz^f i 3 
ic. m2OS0^S^S5 0c7){ia^r)ii-fflO'^-:?^ 1 0 3 

com 1 0 coiim^zy^mco-?- ^ i o 4 

^ 1 0 3rmi^7)@SBS^4 0cO-v^-7 1 0 4CC^LT 

ffia-^i^-t^t. IM7 (A) tc^F-ri^tc. ^-ssm^i 

0 5 5:«-;<7^-:7-^;W:^S^ 1 0 ei,z—Wc^'\t^ . 

[004 1 ] j^.P 1 2C^^eit'S>>ir'a'v-, ^2 

c7)^3B^^ 5 0 . .^.P 1 P 2 tZp]:^^oi:--ii:irc 
{,Z^&^-^h<DXUKc<. 117 (B) IZ^-tXolZ. S 

^gti. 4(^y t:y^"1i\^ 4 5 izfd o y:\^lz^& 

\z'y:^^'i3m 5 4 i^zr^oifmi^z^iiL^-^x . m^.^.p 2 

izmh L*^T _«5lP 1 v'^J^.P 2 tr— gc^tii) o 
[0042] (8 ) ^^'hlfcSSJttgS S rfi^ 3 o 
jig 3 0 a r U V 7 ^ /U r-^:^ ^ >'^' Lfc^HST . ^^'h 
^:5:7 0 0 0mj/cm2 ^o3g$ rBgJtf ^ o 

[0 043 ] Z.co'<k. £«C3jeL^T. ;7.:7^-f7'- 7V 

TlffiSJr^^*^':)?'^. ±iB<?0#Xg5:^TM3t$ia/c?S 

B^B^.^^'^^/^3 0^7)^^. S.l/'±iec7)lJit^i£^*t:&t3 

[0044] (D m^^^^-'^y 2i.±. mi . m2(Dm 

Bfl^^4 0 . 5 Ocomyji^znLXl^lS^X'hl^zib. ft 

SHil^.bitx^s 7 ci^v^T ^ ^etZTj^-tx. 3 ^ 

2<7)^H3^^5 0 ^M:^f^^C^^?-fr7'^ ^ 

^— if 7 2 55:. 5^£PT5^t"<i -3 C f^z?^'oo Z<7yfz^. 
iar5]M4 4. 5 3Cia:. }f 0<f T-iiC^< . fe^^-^Of^l 0 

^i:^>t^v^. iicofzub. MBB^i^^'^^-Mzlt. imW)^ 
ic . M V ^^nt^^JvZ < V ^ . 

[0045 ]® (117 (B) ^c^-rJ:3C. ^2^S0fl 
^5 0&. mim^X\ W^m:4A<r>'y\zV9'-nn4 

c;)7t->'^^:orS]5 4t3r&'5:^r^tc^^{a:$i^Tv^?>. ms 

m%\^7^\t. xmm'm.3 2(r>mm^3 4}zw. 

xt* ^:^f^C3SffiLTV^-S), ^iJO/'c^. te;o^'0<110 7 

^-^m^-thitMt. jKmm')m.3 2t-hh^^'c^zi. 

->X^'y^znthTXh. -tfz. 1218 (B) 

(1. m2m^<ry^iL:^zl->XX'^rzWi:ff''V^ 1 0 7 b 



(7) 



W^^9-2 6 5 78 



[ 0 0 4 6 ] C3) %iLik:^'^^—^^^^BB 9 3(i:. 10 0 

11 lit. Wk^.Lrzm^<ow.^BTh^ . 1 1 oti7K 
^ii^f^g^i^Tv^^^^fc^. ^{51 l OcDm^B(^y'l^'^ 

< . J; o r . ?Sb%«^-^ n*^-^/^ 3 0 t 
® 7 2(i:. mi. ^2 0^sHSte4 0. 

[0 048] (5) ^2^SHB^5 0t3^LTi5:. -ra^ 

c;o^4j T\ m 2 o^Hjs^ 5 0 v^-^m^^ h im.^^t 

[0 0 4 9]^^. ilEfctziSt-. m2(rymmmM.5o- 

B^arvSTLT^ctV^ ^fc. KS*f lOOWi. 
Ji^r < . ^ T 1) J: ^ ^ . . . 

T N S<^ma^B^^^ '^^-/^ h L T 1> ^Jfiffi 5fe ^ o ^ c7) ^ >f 
r<7:)?Sa^B^>'\'^-/i^tcJ)oT(±. iafS]mi7)fS(i:. ^^lEiS 

[00 50] 

LTV^^/^i^. WL¥Bm.7^^^^-}V<^m^mz^\\ 

X . {iLW:^^io-^<^fz^^zm 1 (^mmm^z:'m2(r)mmm 

LX^Thtt # til. %<7:i^co:^^-^litmi)^ 

x->x. mi . m2<r>mmmwi<on\^'thm<oyt: 

y^^-^tix^-'-hEmmf^z. mtimtm^-f. ^r)^^m7)^ 



^<^xmtv-i&'^^ttnm:t LtzmiSKt Lxhht-^. 

i:y)^-^j:^^X7T^Ltz:im±U%^o i^T. ^> 

yrf)<m^mm±mifZhti'ox^—t^ti. ^^vr<7) 
[0 0 5 1 ] m^2c^^mzxtLi,x. WF-r^mcom 

micommm^^izmT'thmfS.tLxhhfzi^. mm 

:}^*l^ffia^B^:fir^•r-l>c:i:3^?^'a*. ctoT. mi(^mmm 
m&u'm 2 (7ymm^u<^miTizmmimx"i^-izji-n 
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